INTRODUCTION
The purpose of this investigation was to obtain baseline groundwater concentrations for naturally occurring stable isotopes of Sr, I, Cs, and Co in shallow aquifers at the Savannah River Site (SRS). These data are necessary to fully understand migration and remediation of 90 Sr, 129 I, 137 Cs, and 60
Co. Fourteen P-wells were selected and sampled based on their close proximity to facilities, available water table and Gordon aquifer wells, and archived core. This report provides the analytical results from the groundwater sampling and core leaching studies. A separate report compares these results with those of other studies and discusses the implications of these data.
BACKGROUND
Several radioactive contaminants have naturally occurring counterparts that are nonradioactive, but have chemical behavior that is identical to the radioactive contaminants. For example, 90 Sr is a common contaminant at SRS and is accompanied in groundwater by naturally occurring 84 Sr, 86 Sr, 87 Sr, and 88 Sr. Of these, 88 Sr makes up about 83%. The most abundant natural counterparts for 129 I, 137 Cs, and 60 Co are 127 I, 133 Cs, and 59 Co. These naturally occurring isotopes are typically present in groundwater at mass concentrations that are orders of magnitude greater than their associated radionuclides (Table 1) . A consequence of this is that the natural constituents compete for adsorption and cation exchange sites with their radioactive counterparts, reducing retardation of the radioactive species. To accurately predict the fate and transport of these radionuclides requires consideration of this effect, which, in turn, requires knowledge of the concentrations of the natural constituents. Likewise, concentrations of these natural constituents are important to understanding precipitation reactions that may retard the radionuclides in the subsurface or remove them in treatment systems. Hence, the concentrations of these natural species are important to the modeling of monitored natural attenuation, performance assessments, and other regulatory documents that require a fate and transport analysis. Furthermore, remediation system designs should account for the presence of these natural constituents. Yet, the only systematic study of background concentrations of strontium, iodine, and cobalt is Strom and Kaback (1992) . They report reasonable values for strontium and iodine, but all cobalt concentrations were below detection. They did not analyze for cesium in groundwater. The present work compliments the strontium and iodine data of Strom and Kaback (1992) with analyses at lower detection limits, and provides cobalt and cesium analyses that are significantly above detection limits. Since the objective of this study was to obtain baseline data from the water table and Gordon Aquifers near facilities at the Savannah River Site, fourteen P-wells were selected for this investigation (Figure 1 ). The P-Wells were installed in the late 1980's as part of the Savannah River Plant Baseline Hydrogeological Investigation (Bledsoe, 1984; Bledsoe, 1987; Bledsoe, 1988) for the purpose of updating and improving the current knowledge and understanding of the hydrogeological systems underlying the Savannah River Site. They were specifically placed at locations with minimal groundwater contamination so that they could serve as indicators of background water quality. Wells were screened in all identified aquifer systems including the water table (Upper Three Runs) and Gordon aquifers at each P-Well cluster. The P-Wells provide a good platform for this study because of their close proximity to facilities, available water table and Gordon aquifer wells, and archived core. Twelve of the fourteen wells selected for this study are located adjacent to five reactor sites (C,K,L,P and R) and F and H areas, which were all involved in the production and processing of nuclear materials. The remaining two P-Wells (P-23B and P-23D) are located in the southwest portion of the site. Before sampling, each well was purged in excess of two well volumes, and field parameters (pH, conductivity, temperature, oxygen reduction potential, dissolved oxygen and turbidity) were recorded in five-minute intervals to confirm stabilization. A YSI 6-Series Environmental Monitoring System and a DRT-15C turbidimeter were used to measure and record water quality parameters. All samples were filtered through 0.45 um in-line filters. Samples for analysis of 88 Sr, 133 Cs, and 59 Co were preserved with nitric acid. A separate unacidified sample was obtained for analysis of 127 I to avoid volatilization of iodine. Groundwater sampling followed WSRC Hydrogeologic Data Collection Procedures (Procedure 3Q5, Chapter 15). Co, at the Savannah River Ecology Lab (SREL) using inductively coupled plasma-mass spectrometry (ICP-MS). SREL's method of analysis allows for lower detection limits than the inductively coupled plasma -emission spectrometry (ICP-ES) normally used for these constituents. As part of the second sampling event, groundwater samples were also analyzed for major cations and anions using ICP-ES and ion chromatography (IC) by SRTC's Analytical Development Section (ADS). In addition, confirmatory analyses were performed by ADS on select samples for 88 Sr, 133 Cs, and 59 Co using ICP-MS.
METHODS

As outlined in the
WSRC-TR-
Based on the analytical results from the first two sampling events, subsurface sediment samples were collected from four P-Well cores for leaching analyses. These were conducted to gain a better understanding of the effects of an acidic groundwater on concentrations of 88 Sr, 127 I, 133 Cs, and 59 Co. Six sediment samples were collected from core at intervals corresponding to the screen zones of P-Wells sampled in this study and two sediment samples were collected from formations above the P-Well screen zones. These samples were characteristic of sediments found in the water table aquifer (Upper Three Runs) and Gordon aquifers in the central and southern parts of the Savannah River Site. Table 2 identifies each sediment sample collected and the corresponding P-Well, midscreen depth, and aquifer unit. Table 3 . In addition, Table 4 shows a comparison of the isotopic results analyzed and reported by SREL and ADS for selected samples from the second groundwater sampling event (April 2002). Table 5 provides the results from the major cation and anion analyses conducted by ADS for the groundwater collected during the second sampling event (April 2002) . Field analyses for all groundwater sampling events are presented on Table 6 . Details and results of the leaching analyses are provided on Table 7 . 
